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#^ <a^>: 2003/9/4 



iMm^X[] 2002.09.18 

[^S£| S^Sij] APPARATUS FOR ROASTING COFFEE BEAN AND METHOD FOR 

CONTROLLING THE SAME 

immm 

[eSeJ^Hl 4-1998-012747-1 
[CHSieJl 

[ CH E.I oi 3 H 1 9-1 998-000225-7 

2000-028583-2 

[e§!9J3Hl 4-1998-012747-1 

oil °l.t^ MS!^A^ a s^i^ua. cuaiei 

20 a 29,000 ^ 

47 a 47,000 
0 a 0 ^ 

[^A^S^S1 23 m 845,000 

[ir?ii] 921.000 ^ 

[ifSM^l ;Hei (70%i^S) 

[i,^^^ 4=4^S1 276.300 ^ 
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%^ 2003/9/4 

o]^^ ^^^^ 4^71 ^ H ^l^^o^^^l 7flAls1ol o^icf. ^ ^vt^ 

^ oi^^ ^ ^i^vo^ ^3^^ ^^1- ^^g^^U-, ^5^^ ^^Hl ^^1^ 

5. 2 
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^^ 'Ut.}: 2003/9/4 

^^7^51) 4^7] ^ ZL {APPARATUS FOR ROASTING COFFEE BEAN AND METHOD 

FOR CONTROLLING THE SAME} 

£ la ^ £ Ibfe ^ ^Alo^l<^l 4^ ^^7^51] 4^7]^ ^ A>Al 

i 8^ ^7] £ 7<^1 ^^]^ ±9^7]9] ^^^Efl cj-Tg^olcf, 

£ 9a ^ -£ 9b^ ^ ^^^'^l ^^^^ ^-§-71^ aB#^ ^Sl- JEAjtV ^^gS 
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%^ 'U^}: 2003/9/4 

:£ 10^ ^ ^^s] ^Aic^oii 4^ ^^^^ ^^7i^ :e 
It!- l-^:£oicf. 

£ 12a vfl^l £ 12c^ ^ ^Al<^lofl :£^lt!: ^^H^^^li^f. 

10 : ^1^1^ lOB : ^H^-^^l] 

IOC : 11 : ^l^l^^ll 

20 : «fl^ ^1^1^ 22 : ^^^^ 

22A : 22B : ^^a^tt] 

22C : 7m ^j}^]^ 22D : ^'yH<>| 

24 : 7lli^l^^ 30 : ^^^l^^ll 

31 : ^^^^7] 32 : 

32C : ol^sj^-ojo^ 34 : i^z^^^ 

34A : ^7] ^SJ"?- 34C : '^^^'^ 

34D : ^1 32]-^^7ll 40 : 7}^^^ 

50 : >lll 50A : ^S-ffl-H 

60 : 7}^^^^^ 61 : ±9^7] 

62 : Hll^7l 63 : <?i^ 
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%^ ^a^}: 2003/9/4 

64 : 68 : 

69 : 7]^^^ 70 : <^1^ ^w1]^l<=>1 

80, 810 : S^^^ 90 , 821: ^:^V^1^7l 

100 : ^tflol-a 110, 120 : ^^^g 

130 : hz.^ 131 : ^]^^^ d^^^] 

133 : 134 : 

820 : ^^^^ 830 : ^i^-^ 

840 : fl-o]^ 850 : <S^-^ 

860 : c]il-eflol«. 870 : 

<38> <yti>^0.^ <^±^ ^^f]^ ^-§-71^ ^7] «1E-1 ol-§-*H ^ 

■g-71^ ^^S^ 4^ ^£1- ^^J-^S. ^91^ ^ 7}^ 
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%^ 'U^}: 2003/9/4 
711- ^-le^sV^ ^«^7l afl7l^v^]l- rcfs. ^^l^]-<^o> 5^4, Tllcf/}, 7]-^ ^lEi 

"i^<^l ^]^]^ '^^Oj CfHB^^ A>-g-^l-Ol 4^ ^*j:Ol tq-«y=^H, 

^l-g-^l-7> ^s}^ 4^ ^£1- ^o] c:>l^cf^ 

*H ^^S^E^ ^^^It!: 1:^1 1-<H >a-7l ^^^flwl ifloilAi 5|-7fl7l- ^^S^V^ 

^ ^7l *M^1-7l ^s:>0^ ^^^^ ^A^^i, ^ A§ 

-§-^^ ^S.^ ^]^v}t\- ^^O^^ ^^^^^ ^ OJC^ ;5ioJ-o^ 
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#^ ^^f: 2003/9/4 

oils Ir^^U <^n^:^] AV-g-^>7> ^3r>^ 4^ ^ $1^^ ^S.^ ^B] 

^;^>^1^7l; ^-g-*>7l ^flH^; ^^y] ^Bj^flH^ofl vfl^ 

7Hfl^ '^^^S.-^-Ei <g% «J-#^l7l7l ^fV ^£S^^4.c}-; ^ Aj.7l ^^-o^ ^^fl,^! rcj-s]-, 
^7] ^£71- -S-^^:£» Aj.7l ^J^o] ^j£7]. ^^fll 

41-71 €^^S<^1 ^, ^12 di^ n^^^S. 7l-3^>£^ ^ 

7l ^1<^§>7l ^jc^^l- i*V^H ^^^^M. ^1-71 ^^^S) 4^7]^ 

^71 A^-o^ -71]^ ^71 Ag^o^ til^^lB]!- ^J-^V^ . ^7] 

^ ^i^>sr>7i ^7] 1-^ wfl#s>7i ^^H %^3.^ "^^^1 

^-lEi ^h; ^ 4>7l ^^Ei ^Hl- -f^H «fl#€ 4-8- ^s.^ %^^] ^ 

^H. -^^7] ^^V^oflAi ^1-71 AJ- :^7llofl tcfel- %9\ oj:^ c^^S^VZL. ^7] ^12 :dl 
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1 



%^ 2003/9/4 

■f-^l-ol ^11 A]^ iflofl ^tij-^to.^ :^ ^^1*1-'^. 

^f^foll ^^1^>0=^ ^-^o^ ^711- ifl^^ 7J-^1 ^^s:>7l ^t!: ^^^^71; ^ ^^7] 
^7\ ^^^^W^S-f-E-l ^7l# ^7] ^^^^9] ^^7\ A\2 
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%^ <y^>: 2003/9/4 

^^A]^ O.^*^ Wfl#S]^ ^7] tfl^^ ^711- <^±X\^ ^m^}^ 

i<a7ll- ^^^5]^ ^1-71 :ii<a7l^ ^1-^ ^ S]-^ ^'y-<^ll 

^7] ^ Wfl#^5^ ^Cfo] 0^^5]i^ ^^^^ ^ ;^]2 tflY^fl^^l^: ^1 

1 ^ ^12 ifl-^?flol^ A}o]6\] ^Ji\^i^v^, ^7] 41 ,Ji\:^f]]o]^s.^B\ ^7] ^2 tfl^?)lo]^x 

^1-^ ^ ^7i ^ ^<?i^5ii- o]:^^^^. t}^ ^<a^<^i 

ji^^ ^i^m ^ ^71 ^<^^, ^Hl^, ^ ^^71 

^ A}o]o\] 7J^7^ 41 ^ 42 <g^* i^^l-o^ ^^^SlH, ^11 ^ ^12 tfl^ 

^ ^1-71 db<a7lS] 5]«.?llol>: A>olo11^ ^^7ll# ^^1^1-^ ^^1-^5. §>J1. 

^^7] 4l<a7l^ ^l-^7> 7fl^5)jl. ^l-^ia<Hlfe ^^7ljSl til]#^ol ^>a£|r^ Aj.7] ufl^^ 

^^7^^ -B-^J^^^l ^^^s)^. ^7l -B-^g^^ ^^<^m ^V^Jii7l- ^7] 

<45> ^4 tiV^3]3}7l] ^7l ^^n^ ^^7]^ 360£ ^ #<^o>^l 

^Sl<H ^7l 7)1^^ ^^J^ ^A>^ ^13, ^ ^ 
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#^ "U^}: 2003/9/4 

^^•^-fl i:fl-§-*}^ ^<H1 ^^Tl^o] ^^^5] o^Alo] tl^m^ € 

Wl; ^1-71 ^^51 ^r^o^ db^^o] ^^]o)l .^71 ^<a7HtH5l 7lllJ|H-^# ^^1^>^ 

i}^, ^7] -^5^^ ^-£7} dt^^S] n^) i^jAl^> -^o> 7flaj-S)cH ^^71 ^J^l- ^7] 

^Bj^flB^S^E^ «])#^V7l 7m^^: ^ ^7] *m<^l -^^lt!- ^7]9] 

4^o] :§.^S«-E1 >a-7l ^5^5] ^ 

^^l^H. ^71 MV^a] o]^ c^^^ 

^ >^12 ^^^1 ttl-^ ^^7^31] 4^71 ^]<^«J-^^, a-1) ^^i^ ^S^^ ^7111- 

^711; a-2) Af^^H o]^v ^Bfl ^ ^ §}i^-7> 

^^^V^ ^/^l; a-3) ^7] a-2)s1 ;i4 ^7] ^ ^7] 

^i-Efl7l- ^tJ^^^l ^71 ^7]1<^1 nl-el- ^11 ^-a-^l- 

^ ^711; a-4) ^j-71 ^5^1- JB^^fltH ^^^o\] ^-g-^H ^^*H ^i^^-^Vfe ^3:7)1; 

66-10 



#^ <a^l-: 2003/9/4 

^ ^^1; ^ a-6) ^1-71 A^^al ^£7]- -^1-71 ^-^^S^^l £^*V ^. ;^12 ^i^i^l^ ^} 
^1 ^l^^jos. ^j-71 ^,§^01] 7}*}^ ^^^S. *>Jl, a-7) ^ 

7l ^Til a-2)2^ ^71 A§= ^l-Efl ^ ^-g- ^ ^± ^>M-7V S3 ^ ^ 

^, -^oM ^i^o'-^ ^711, <^^n^ ^7] ^>Efl ^ ^7) 4# ^J-Eflol] ^1 1 

irf w>^3i ^1-711 ^1-7] wj-^^ b-1) Al:^ ^o> wj-^o.s ^^^au^ 

1- S)^Al?l7l ^t!: ^711; b-2) ^7] Tfli Al^o] ^, ^^^flu^^ s\ 

^o] ^^tr] ^^T^, db^^^l ^12 A]^ :§-oV :i^jo^ :^^5fltHl- 5l^Al7l7] 

^^1; b-3) ^J-71 ;^112 Al^o] ^. ^7) ^^o] ^^t] 

^7] 7mt}x^ ^7] ^S^S] ^S.7} ^x^^ ol^l-'^l^l 

^711; ^ b-4) -^oM ^7j] b-3)^ ^4, ^S-^^ ^£71- ^ 

4*>^, ^^1 b-l)# ^^11- t^i S.^^}^ ^1- b-5) ^7] 

^7^) b-3)^ ^4, ;^12 Aj^fo] ;g5i}.^l.j7 ^7] ^5^^ ^-£71- ^ 
£ o]s]-olTg. Aj-7] ^^^Bttll- :^i;^jo^ <aw]-%to.^ ^1^^171^ ^Tj]; b-6) ^oM 

^ ^7] ^S^7} SO]^ <^^6]] 7113^1^^^ 7fl«ol-*l-^ ^^1; ^ 

b-7) ^^7] t}^d\] o^^]^ ^71^1 Vfl^ofl ^o] «j-*J:0.s. ^^l^l-c^ ^7] 7fl3^1 

* Cl ^^^S. *V^, ^7] ^^^^ c-1) ^71 A§^o^ ^^7} 

e}7l -^^t}- ^Tjl; ^ c-2) ^>7l ^12 iL^J Aj^Vo] T^Ji^t}^, ^^7] ^^2] 42 
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#^ 'U^}: 2003/9/4 

-2.^S:>^ i^€:>^ ^H. ^^1 C-1)^ C-11) ^7] 

^flt^o] 5^0. ^vcj-o] ^^jc^ o^^jofl ^^1^ ^^^^ ^7l^^S -^oj. 

n> ^l-^Al^l^ ^Til; ^ c-12) >^j-7l ^^^flB^S-^Ei ^7]% ^7] ^<?l7loflA:| 

<48> ^4 y].^^^].^^] ^1-7] 3_6) c. ^.g;^) ^j.^^ ^^^^^ ^| ^ ^^^^ofl ^ 

a-62) ^7] c].;^] a-61)2^ ^3f, a] ;g sf ^ 2 ^^^£0]] £^ ^ 

^^>^ ^ a-63) -a-7l a-62)^ ^^7] 

^^^'S. ^1 3 <^ls:]-» 7><i^^^ ^1^*>^ ^ns. ^^^^^ 

^^l-^S §>J1. ^1-71 d-1) di^j^ Al;7]-ol l-^^^^l7l- 

^^7}^^ ^^91^] ^^^>^ ^^1; d-2) ^7] d-1) ^ ^ozf, 

7] #5^ ^1-7] ^^^^tt] vfl^oll i4l^^5lol ^s:}a^ ^^1 

C50> 0]^:]-, ^-^^ £1^^ ^ ^^^^ W>^3l ^^1^1 cfl^M 

=51> £ la ^ £ Ib^ ^ ^^S^ ^Ajo^lcrHl a).^ 4^7]^ ^ 
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#^ 2003/9/4 

71 ^g^^(80), ^ ^#7l-^t!- ^^-B- -§-71(14), ^^-g- -§-71(16), 7j]^ -§-71(18) 

€^7^^ ^^7] 51 ;^-lia<^l^ ^-^7131] ^^711- 360S sj^^m 
^ € tflol-i-(100)ol ^^>s]c>l s;t^Dl, ^7l ^ Efloj^doo) ^^<H1^ 4711^ ;^1 

^1^H102)01 ^V7l ^^TlSj ^^711- ^l^l^U OX^, 

7ll47f ^>7l ^^Tl^q ^^71^1 ^ig^ ^^M1^7l(90), ^<a^>7l ^tb ^ 

#^^(22), ^ :^<^7l(61)S ^^^Slo^ ojcf. ^ ^Alo^lo]] n:).£]. ^1-71 ^<a7l(61)^ 
^-^-'Hm ^-i-(60)ol <a^€cf. ^ ^^^^ ^12 ^AjofloijA-l^ dtic^7l(61)fil ^^^1 

-^^-7] €^7i3xi ^-g-7io] o^^^^ 7><i^ ^^^^tHi- ^^^i7i7i mnio). ^ 

^ ^711- oloj ^ til]#^>7l cf^o^ o]loi ^^^(112) ^ Hl>a- ^^^1(135)1- 

-^J-71 £ Ibl- ^21*1-^, €^7lsl 4^7151 aflT^^ 7lf-nj.(69)^ #^3(134), 

^^^1(131), ^(120), ^ t:}^^ cH]o^ ^^s.(i2i)s ^^^Sl^l ^j.^] 
7l#^J-(69)^ ^7l ^^7l3q ^#71^1 Hfl^^ ^-i-^l-c^ 'S^Kdamper, 64)^ #^ 

*=H1 ^^l^cf. ^J-7] ^^^(134)^ ^-lBl^^(nl£Al)fif «^;i£lol ojo.o^ ^V7i 

^^^1(131)^ ^71^ <a^£l^ $14. 1-^3(134)<^11 sxx^ 

* «oM^l-7l ^^l-^i, ^71 #^3.(134)^ ^^ofl ^^1^ ^^goil^ 
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m:^ ^^>: 2003/9/4 

<57> £ 2^ ^>7l ^^H^ 4^71^ ^«fl AHsolrf. 

<58> ^ ig-T^ofl o^^V 4^7]^ ^£^^^^1-. 7]-^ 

<59> ^^^^H^(32)^ ^1^1^(10):b1- Hflia ^1^1^(20) A>oloi ^ tH^;^!) (30)'^1 

^, ^7] :^^^fltH(32)^ -^J^^ 7fl^s]ji. n <y=^^<^l «j-A>^^ Ji^yef^o] ^7] :e. 
^^^tH(32)^ 7>Sxl=^ ^:^^i32D)^ '=>^ ^^ofl ^^Isjo] ^cf. 

<60> ^1-71 ^^^fltH(32)5] 3]^#(32D)^ Lfl^<Hl ufl^^o] ^ 

^l^l^;^fl(ll) ^ ^^-¥-7l](26)S] s]^ 7l-^^>7l] ^-i^sl^H '^^^S\o] 

9X^. ^7] ^<U^^ wflol^^ :S.^7^(32E)ol y^^\jL 9X<=>], ^S.^ §lBis.-^Bl ^^S^^ 
is ^lB^>i ^]o]^o] «j-^1^>^, ^^^1 "^^m^ ^l^ilt!: 

<6i> ^1^1^(10)^ ^^n^ ^^71^1 ^i^-g: 01=^ ^0.5., ^Al-i=3:(i2), 

"^^^(80), ^ ^^-g- -§-71(14)^ ^^-g- -§-71(16)51- ;Nl^-§-7l(18)« 21-21- A-l^Ai 0.5. 
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#^ "^^>: 2003/9/4 

Bf^^ ^l;S-^tH(ioc)S Jl^Al^tzf. >^7l ;.l^l«7fl(ll)^ 7l^a| o.^ o. 
S 'U^^]^ ^^^o] E^-^o] tif^g-l-ell -^^^^oil^ 

1.^ 2M-Al.A>(iiAjlB)ol z^-z^- ^..^^ Htt, 2l:^^(32D)ol ^og^ 

^ -^^^ ^^^1^ ^'U^^ ^]o]^o] A^^1^4. oj^ ^o] ^A^^ x\x]^^UW^ 

^1^1^(10)^ ^^^O^S. l-#5]c^ i^^^Cf. ^>7l ^1^1:^(10)^ ^^^o.s 

H(llD), ^^J-^tH(lOC), ^ i^ti(llE)7> ^HlS ^^^4. ^Al^>(i2C)oll :i^s] 

^ ^oM ^^^-^^fl(llC)^ (washer )olx:f. 

^7] ^1;=^1^(10)'^1 ^wl^7l](iOB)l- 2:^^l-oi, ^1-71 ^^l-T^tHClOC)^ ^ 

^1^(10)^ og^«(8o)^ ^»H^^fl(10B)a] ^^B] ^^]6\] cf-o^ ;^7i 

9XS.^ ^^7] ^12 ^Al:§:(l2D). ^ ^7] ^1^1^(10)01] ^^^^ 4-^2^ ^^-^#01). ^ 
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%^ 'U^}: 2003/9/4 
?1wl^^ll(30)^ ^^^^ ^ ^1}-^<^1 7fl^^ ^^^1 

^d^l^c^-. ^7] ^Hl-¥-^l](30) ifl^<^l^ ^^ttl(32)7V ^^^7l](26)^l 

^sfl Sl^7]-^^>7fl ^^l^Tzf. ^ Hi ^^H (30)^1 <y: ^^(35)o|]^ ^7) 

(34A) ^ yfl^7l(62)S]- <g^£l^ #0] ^^jS^o^ SXjl, ^>7l ^7l -^og-g- ^ ^l-M-ofl^ 
^^^(34) ol ^J-a^£]c>l o;it:f. 

atV. ^>7l ufl^ ^1^1^(20)^ =^^flBl(32)Sl aflia^ o]^^ ^^S, 

€^ Hfl#^(23), ^ ir^o] ^^iS\o] olo.u^, 7V<a^^(40). 

^£^-^i(50), 42 ^£^dl^i(50A),, ^ ii#(130)^l B.^^^n\(32) ^^<^1 

SlS^ Jl^ ^4^1 ^c>:i 5^4. 

^1-71 tiB'g xlxl^(20)5^ 4^o^ #1: ^ ^V«. ^^^o] o^^idi ^A^^ ^og 
^<i^£oi(22D)7> ^0.0]^ AV7l ^S^^^ ^5^7} >^7l ^<U^o] 

(22D)» ^^^^B] ^ ^5^^^^^(22)4 $14. 

;^12 iP^^^ ^^1<H1^ ^^^flWl Vfl^^l ^7] ^/a^ ^711- Hfl#*>^ Hfl^7l 

^ -^^^^l XI^ t'^l ^^^slo^ o^-. s*v, ^1-71 yflig ^1^)^(20)5^ ±^i^ 

^^]^] Hfl#^'Hl^ tifl#£<^7> 91^^, tifl#^^ ^J¥7l- ^J-7l all 

yfl^ :^l^l^(20)Sl ^V^oi] o^^]*V ^^-g- -§-71(14) ^ ^^-§- -g-7](16)Sl ^1-^ 

^^7] tiflig xixi^(20)^ ^^1:^ ^ 9XS.^ t^4. ^tt, ^71 tifl^ 7] 7]% 

(20)* ^-i-^H ^^a^ €^-§- -§-71(16) ^^oll ^711^71- Siol ol=^^mlolol(70) 

1- ^>^^ ^<=>1 ^4^1 ^>£^ ?!-4. 
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%^ 2003/9/4 

<69> Aj.7i ^£AjlAi(50)^ ^ej*^tt1(32)2] i^:^AV^oil o^^j^V^^ i^fl^^l^l^ 

31;^^ ^^^ISjci. ^7] ^^%y3](32) ^7] ^S.^ ^7] A]2 

^S.^m(50A)^ ^7] =ej^^tt1(32)^ Hfl^^]^l^<Hl Jl^ ^^15] 

>a-7l >H2.:^i^^ ^7] Wfl^ ^1^1^(20)^ A>ololl ^Jl ^7] ^^^fllH^ ^^^}^ ^ 

^^1€4.^7] ^S^9Jo.^ ^^o] ^4sH 7]-<i^^(40)-^^ 
^j-71 tiflia ^1:^1^(20)5^ ^£1- ^:^*H 41^21 ^7] 7l-^^^(40)-^S- 

^^^^ ^f^tvq-. 

<70> 4I-7I ^12 ^IS.:^^^ 04 71(61)^ dt^^ ^^Hl ^^l-Sll^^i ^€^1 ^7l ^]2 ^IS. 

^^^}^ ^7] ±<^7]i61)^ "i^^S. £^ ;^112 >«|a.r^^^ 

-^7] 71(61)51 ^£7> ^^J2l ^£ Opj-ol^, A^7l 71(61)51 1^-^^ ^^^1^ 

<71>^l-7l ^£ 7><i^^(40) ^ ^21-^^(34)^^ ^-^d^lol 0^4. >^7l 7>^^ 

^(40)^ -^-71 ^^*flBl(32)5l % >a-^o]l ^^iel-£^ ^71 a)lig^lxl:^(20)«^l JL^ ^^1 
*>^, f--^^. ^ ^4. ^ ^^1 <^Hl^i^ ^^51 ^:<S<>11 

<72> >a-7i ^21-^^(34)^ ^#ti-i=i-. 
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2003/9/4 

£ 3^ %2i^^, ^-^-§^^^^(22)^ ^^^i-:^(22A), ^<U^^i22B), 7m^^^]^ 
(22C), ^'^£01(220), ^ 3|-^«-7ll(22E)l- 5L^*H ^^^^l^H 

^^^^ ;^A>;^ ojcf. ^V7] ^^WV^(22A)S. ^5-^7} ^A]-^ ^1-71 ^i^^ 

BfjL ^Bj^flH^^ ^<a5]7l ^^H, ^7] S'g^ :±:^S1 ^-^ofl ^(hole)^r ^^^tb^f. ^ 
7] ^7] afl^^l^l^(20)<Hl ^^^S\o] Ag:^^o^:g. ^^^^ ^^71^] aflig x]^] 

^(20)<H1 -^^5iiH(22B)^ <y^ofl ^^^s^o] ^^c^ ^^ 

^ ^<^1 '^l-§-7>^^l-x:f. Ht]:, 7^^1(228)^ wV>i(22A)^ 7]]^^ 

7l]3^1^^1^(22C)^ ^7l ^'a7^tH(22B)Sl 7fl3^1o^Yl- :a-;^l^]-7l ^7] ^<a«^- 

^(22A)^ ^l-^tofl -M^lt]:^-. ^71 7fl:^l ^^1-^(220^ ^^Jf-^K22E)5^ :d7l2^ o.^ 

^^Sl^H ^>7l 7fli^] ^1-^1^(22051 7fli^]cil^<:.fl t^el- ^<a£o:|(22D)7> 7fl3^)^4. 

^7] tiflig ^1^1^(20) # ^^-71 ^^ofl ^ozf cll-g-^l-^ ^^jofl ^cy^ 

^^^^i=f. a^, ^^71 7SHi§>7i ^71 afl^ ;^l^m(20)4 tl^^l^i 

^€ -^^£^(220)1- ^1-71 ■^^g£<H(22D)^ ^<a«>^(22A) ^j-^^ 

2\ ^^]d]] ji^ ^Al^ 2]-^^^l)(22E)<^l ^l^l-ol 7l]>^1^4. 
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W^ 2003/9/4 
«fl#^^(230)^ tifl#^(23), 7m^^(24). ^ <=>]^^^o]o](7Q)s. 

7m^^(24)^ «fl#£c^(24C). ^^^7B(24D), ^ till#£«>i ^ 

1- ^^*>^ ^^^^^K24B)^ ^^^SlcH ojcf. ^7] 7l]3ql^c>(24)o^ Hfl#£o)(24C)^ ^> 
y] afl'S ^1^1^(20)cHl ^^^slo^ «)]#^# 7]]3ql^ ^ o;i£^ «fl#^(23)^ ^^ofl 

<a^ol ti^l ^^ficf. ^^jo^ ^^o] nj-^s^^ ^:^H:.)](24D)7l- ^^^fo^ ^^^^ 

4(24B)7} ^7] wfl#£c^(24C)l- 7l]«J- ^^lifl^l-S^ tifl#£o1(24C)^ 7l] 

«c}-A^ tifl#5l^ 40.01 ^^^^ ^2j^flH^(32)5l ^« ^l.c^o1| o|^|^^ 01^^ 

q-^^^S ^#l^7ll-f Aj-7) 5l^^7lll- M-^^O.^ ^^^^t:)-. ^71 o]^ 

^o]o]7} sl^-f-^ ^1-71 ^A^]^^^(28AM ^7] Hfl^ ^lxl^(20)ofl 3)--^ 

^^-^:^1](28)<^1 ^«]] ^-^^cf. lE^, ^7] ^-^^^^ 

^^^(28AM Jl^js^ol o^cf. Aj.71 ol^^tt^lolcHo^ ^^1^ ^^^1 ^^.g. ^71(16)^1 ifl 

^71 i^^dSO), ^^E-l ^^1 .^.^^1(131, S. lb ^^(132), ^] 

Ei^^, ^ #^^(134) S ^^^JElcH o^cf. "-,"^1- £<y:oi 'E-7]^oQ^^^ ^^(132) 
^1 4^^<^1 ^^Itt ^7] #^3(134)^ ^-]Ei^H(133)^ <a^5l^ 9X^. -^7] ^]B\^^ 
(130)^ Jl^iS -^-71 ic§(130)32]- <^^S\o] oxo^x^^ >^7| i^^l(131)fif ;5i7] 

<a^£)ol 0^4. ^1-71 i.^(l30)^ 4^21 ^(hole)ol ^>«j.^ ej:^ 
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^^^^^ $X^. M ^71 i::#(130)^ >a-7l ^^^1^1(32) ^^^SlS^ ^7] n^^x] 

<80> ^V7] l-^^^^o^ rf^ ^Ajc^l^ 1-^3.011 ^>-§-^S. l-o] ^^5]£^ =^£^2]. 

^ ^^]7l#^ AV^tlri^. 

<82> s. 41- ^s^>^, ^;^l-^1^7l(90)^ ^7l 7^ -¥-^11 (30)5] ^^^1e]t^ 
^ ^1-71 ^;^l-7^1^7l(90)^ og^^(80)a|- ^7l^o.s. c^^^o] SX^. 

<83> ^4^^^ ^z]-^^7l(31). ^11 ^ ^12 ^7l ^°U^(34A, 34B), ^4:£«H(34C), 
4^-^^11(340), «11^7l(62), 1^ ^-^9] ^4^(110, 120)^ SWo^ ^^^Sli^. 4^ ^ 
^o] ^SSl^a -S-^tlri^. ^7] ;5lU ^ ;ifl2 ^7l-a-<a^(34A. 34B)^ ^7] J^^^^tH-^^fl 

(30) Si <a= ^^^] t}^^ ^^^€4. 

<84> ^^7] ^4^^71(31)^ -^1-71 ^7l-^^g^(34A) ^ ;^12 ^71-8-"^ ^(34B) ^^^] 

a.^ ^ £ ^7l ;^fll ^ ;^12 ^7l -^<a^(34A, 34B)^ ^fM-^^l 

210.^ A^^ll: ^4. ^ ^A]<:^]cflAi ^7] v^4^^7l(31)^ ^1 1 ^7] -^<a^(34A) 

^o^ol] tiV^^Efl^ ^^o)] ^1-71 ^4-£<^(34C)^ ^1-7] ^El]4 ^ ;^V4 <^ 

^«>11 ^^^€4. ^^^71 ^7] -B-'a'§-(34B)«>ll^ >a-7l ^4£c>l(34C)^ol 

^7] ^ ;^12 ^7] -B-<a^(34A, 34B)<H1 €^1€ -^-71 ^2t£ol(34C)^ 

#efli^o]c^ ^Aj^ ^>7l (340)4 o^:^§>Q^ 7ll44^tl:4. 
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<85> ai|^7l(62)^ ^^-71 5Hw1Y;^fl (30)31 'U^^^] S.^Sl\. 

i^-§-=r^<^l ^^11 ^^4^^<^1 ^S.S\JL ^z^S^^^o] A]z^S\^ v^^o] ^^^o] 7]|yj- 

14 ■^^1<H1 ^-^t!-i=f. ^^7l ^21-^(110, 120)^ :E.^^fltH(32)si <y=# >a-^ofl o] 

^btH ^>M- ol^V ^^l3^1o1 4^ 4^ ^ .^71 H^^flti1(32)^ ^711- 'S-* 

<87> £ 50]] <a^Aic^i^ :£ 45q- ^^7l(6i)<^l <?!-f-(63, H 4 

^t}jL ^4. ^oM ^^(63)^ ^^^^^] ^^f^ ^2j-^tH <^7l7> tifl#5]H^ ^> 

£) ^7]^ ^iS. ^^^5l<^ $14. ^71 

^-f (63)^ ^o]7} ^^<a-ol ^^Ai ^^^fltt] tfl«.o^ <^7ll- ^ol7V nfl 

^ ^ *a-f-^ ^'^l^ 40 ifl^l 45 cm7}- ^^*>4. 
<88> ^^^(160)^ 202: ^ ^^^A ^-^^1-^ ^^-^;^11(161)<^1 ^^<^ ^^£1<H 

S ^^£1^ ^^*«tt1 xfl^Sl ^717}- ^^7V ^ ^o^Tfl ^rf. 

<89> H 6 tfl^l £ 8^ ^ ^^3] ^<=^7]^ ^X\-^ ^A<^]^-. 

<90> i 6^ ^^^l-'S, ^^7] ±'^7] (61)^ ii^l-^^llol^CeiA), ^11 ^fl-f-?flolr^i(61B). 
7ll(61C), ;^12 tfl^?]lol>i(61D). 2:^1-B(61E). ^-i-^(61F). ^i-^^<a^(61G) , iy^^'i 
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^^(61H), :fi3J|lolA-l(6lI), ^1-H(61J), ^el^(61K), m '^^(611). ^ ^12 ^ 

^(61M)# J£^^>'^ ^^^51^ 9X^. 

^7] Si]^n]o]^{61h) ^ ^ :^12 xfl^?flol>i(61B, 61D)^ ^-f-^ 
o] ^>§£]cH ^-f-(63)ol ^ ^-^H. ^1-^^ ^71^ Bm^(64)ol 

^^^^4. atb. -^7] ^-f-?1]ol>i(61A) ^ ^11 ^ ^12 tfl-^?flol^i(61B. 61D) 

^12 xfl^?lloli(61D)^ ^^l^lTll ^^jSjJl, ^7l ;«112 tfl^?lloli(61D) ^'S"^ 

(61B) ^7] ;ifl2 ^^n<^]M61D)^ ^}^^}^] ^#^1-^ 2:^1-B(61E)7> 

^7] ^3Ei]olA-l(61I)^ t}^ ^^^(61H)<^1 ^^10.^ ^^^]^, ^7) t}^ ^ 

^^(61H)^ ^^^4 ol^sl:^^ ^x^, ^Bl^(61K)l- ^>-¥-<='fl-^i ^1^1^4. ^7] ^ 

I^CeiL)^ ^7] t}:^ ^^^(61H)2|- ^el^(61K) ^}o]o\] 
•S^CeiM)^ ^d-7l ^i<^ :^e^^(61K)4 ^^^--^^^l ^-f^^ ^^^(61G) 

^] ll^(61L) ^ ^j-7l Tfl 21^(6111)^ ^ 9X^^■ ^7l 

^, ^7] di^7l(61)^ <a7l^ ^7] t}^ ^<^^(61H)4 ^&1^(61K) 
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^ ^^^(61G) ^^1^ ^1 2^'5d(61M)# ^4«V^^i 27^}S. <^±S\o] 

(63)* -f-sH ^^S. ^ol4. 
<96> ^V7l ±<^7]{6l)9] 4i ^ :42 ^^(61L, 61M)<^1^ 4^ ^€^1 
^^slH. €^ ^^^^1 ^^^^ ^7] ^11 ^ ;^12 I^CeiL. 61M)<H1 o].^ 

<98> :5i<a7lfe ^V^flflol>i(61-2), -^-^wfl<^l^i(61-3) , ■5l-^'a^(61-4) . ^^'i'ii 

(61-5),^ (61-6)1- i^^H 

<99> ^71 *l-^wlloli(61-2)^ ^"^n^ -B-'a^(61-2A) ^ ^^^^ ^^^>i(61-2B)S. 

^^^5]^ Bfl<^l^(61-3)^ i3ll#^(61-3A)ol ^^^Sl^l SZ^. 

^J-^ Hflol>^(61-3)^ ^>7l tiflol>i(61-2)^ ZL 7^^^7} ^]S. P>^ja.£^ 

<ioo> >a-7l Bllol^(61-3)i!l- ^7] tifl 01^(61-2)71- ^^1-B(61-3C)<^1 ^ 

n ^J-S ^t^l^* tq], ZL vfl^ ^3^151 Jl. ^^1 -^1-71 -B-'a^(61-2A)4 

^7l 4==r2l wfl#^(61-3A)<^l ^^fl^i-?]- ^^7] ^,^}^ Hflol^(6l-3, 

61-2)^ n ^^7} tfl^ 5-6mm^H^ H /fle]-^ <^^^i3li4sq. 

90-95% : 10-5%clcf. ^, A^je^-^ <M-sp]q.^ 90-95^.^% s. ^^^^ ^^xy^^^ 
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<ioi> S. 8-& S. 7<^1 HA]^ i^7l^ ^^^n ^^Solcf. 

4^7] ^^<S^7)1(61-6)1- ^i^oil^ ^]-¥-^^d(61-4)ol >^^<H1^ 

^^>a(61-5)ol A^^l^cf. >a-7l «1]#^(61-3A)^ ^ i^(61-2B)^ cfl^ls]^ 

(61-3B) ^ *|-^ :e.>.(61-2B)» >a-7l mioli(61-3) ^ >S-7l ^> 

^ «llol-(61-2)7l- atV, ^^l-H(61-3C)ofl^ MH7> 

^o>7l Hflol^(6l-3) ^ «floli(6l-2)^ ;Sj7el ^Ml ^4. 

(61-10)7} A^^l^cf. ^1-^ ^1-7] ^-^(63)^ <U^o] A^^i^ - o^i^ 

(61-lC)^ t!:^i-¥-(61-lE)7> ^oj^lTll ^A^^4. ^V7l tiflol:^(61-2)^ 

^7] ^<a7l(61)S. -^<a^ <g7l^ A^>7] ^1-^ Hflol>.(61-2)^ ^<y- ^ ^^cHl 
€ -B-<i^-^(61-2A)^ Hflo1:^(6l-2) ifl^S Ojufl, ^V7l y^jo] 

-(61-2)^ 7i^4 ?11ol^(6i-ic)o] oj.3}-H(6i_iE) xH«Hl^ ^^-1 ^>:^^^1 

^(61-20-11 ^7^^ ^t}c^ ^7l7|. o.og^^ Hiiol>,(6i-2) 

S. -B-<a^ <g7l^ ^7] ^f^<iA](6i-4)o)l o^^fl 1^]. <g^5^igAi ti11oli(61-2)S^Ei 

ti11ol^(6i-3,61-2)^ tfl^g AHofl ^A^^ ^:l># a^)-^] y^jo]^ 

(61-3) vfl«s -e-^g^tq-. ^7] Bfloli(6l-3)5l vfl^s o.og^ <g7|^ 
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<i06> £ 9a ^ £ 9b^ ^ ^'^<^1 rx[^ JE^ltt ^ Aj-AlHolcf. 

<107> T^3](64)^ "-L-..^]. s.<^^o.^, >^7l wfl^7l(62)sf ^^£|o^ 1^^^(65), db^ 

7l(61)2f •^^Sl'H SX^ m nB#^(66-l), ^ ^¥5^2] ^^7]o\ ^tHl- ^^^Vo^ 

rq-. atb. ^71 ^sl(64)S^ vfl^oll^ l-<a^(65) ^ ^12 wfl#^(66-2)S. <?^^£lfe ^S. 

(67-1)^ 4# 4^ ^, ^H7V -arSoil £^«V^, 4-§-^^ll(68-l) 

7} 2)-^^H A^EK67-l)7l- ^^(open)£l£^ ^Vcf. ^ ^^1 ^^l^Hl^i^ ^7\ 

^ ^^7} ^4^1 190£7> 51 1^ ^^-7] ^Ei (67-1)7]- ^V7l A^^l 190£ 

-^^^11 a?^(Creak)ol ^^5^4. A\ ^El(67-1)7]- ^€-^1^, H^^^ttl tfl 

-^-'HlAi ^Aj^ ol7l7> ^7\ #<a^(65)^lAi ^11 wfl#^(66-l)S. oi:g.€rH, -^1 afl 

<S^5]<=>1 Sl^ iL^7lS. ^1-71 ^12 ^Bl(67-2)^ 4^ ^S. ^ 3}- 

^sl-^ ^12 3)-^^7ll(68-2)<^l ^^>^ -$.#€4. ^12 A^E](67-2)7> ^ji 

wfl#^S. ol-^^l-Di ^7] ^ ^1-71 42 ^EK67-2)Sf ^g-Am ^^-^S-^l-^ tifl^^oil Sl^H «fl 

ifl^S] <i7l7> 42 ol^^tl-^. 41-71 41 % 42 ^^^4 

(68-1. 68-2)^ ^31(64)21 St\% ^^14 ^^i^cA, o^t^ , 

<108> ^7) 7lf-nJ.(69)o. ^^o]] ^1-45. ^-^S.. 

%.7\% M ^7\ ^ 0^714 Tl^cf. 
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^^o^S. ^7]^ -^3^1 (64)^ ^^o\] ^^isl^tfl, oil- ^tflA-l^ ^^o^S. ^7]^ 

<109> ^7]^ ^o] ^ ^^^M ^4. 

<iii> ^7] ^]o] Aj^E^^ og^:^(8io). ^^.^(820), ;^i^^(830), ^H^(840), 

'S^V^^CSSO), t^l^^efl 01^(860), ^ ^^^(870)1- i^tW. 

<112> Aj.7l <y^a.(8io)fe ^V-g-^H 7l^ofl ^^^-^^ ^ ^ 1: 4^4 

-S-Bfl ^^w^s-, ^^tJll-, ^£ ^RV^^w^^. iniici^^ 

<113> ^7] ^:^^«-(820)^ ^4^1^71(821), 4'^1'^(822), ^i^Jl^i (823) , 7m^r}^]^4 

(824), M|a.:fi^ (825)1- ^"t^H ^^^5]c>1 >^7l 4^1-2^1^1^(860)^ ^^y-/^ 

£ S^l^(861), ^lllr/^Tll SAl«-(862), iL^l^S(863), ^*J^^(864), ^ 

^^^a^l^i (865)1- i^t!:4. 

<ii4> ^7l ^<a-/^£ ILAl-^(861)^ ^7] ^m)t\'=^ 9l7}^^ ^ 

<a- ^ ^71 ^^^fltJl vfloi S-^lt!:4. -^1-71 ^l^V^Tll S^l^(862)^ ^^o] 

^*Jsl^ ^1^> ^ ^oM ^4^1^71 (821)011 ^^^^ ^5^^ ^7111 SAlt]:4. ^1-7] ^5 
^ a^l^H(863)^ ^1-4 ^-¥-(810)4 -^S-^ ^Efl Ai^a^^^ 4-§-47l- ^^^^fl 
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4el- .Jd^a^ ^*3^H(864)^ 4(bar). ^ ^^^Efl 

ti]-(bar)S- ^^^sl^l SX^. ^7] ^^i^] ^^(865)^ S->iH(Roast) , ^z^(cool), 
^ ^^(Finish)l- a^l^l-^ ^S.S. "^^^^^ $14. ^1-71 ^^^iAl^H(865)5^ S 

>lH ^^7]- ^(ON) ^>Bflo]^ ^^^^3] ^Efl7> f^-a^ ufEl-lfl 

o^, ^H7> ^(ON) ^Hflojig ^z]- ^, n&lJi ^^7]- ^(ON) ^>Bflol^ 
<115> ^V7l ^i^j-^CSSO)-^!^ ^7] <y^«-(810)«^lAi 03^^ CflojE^, ^^7] ^^^(820)3.^ 

^•1 n<^M, ^ -g-^sl^ ^^J-* ^i^d-^M H^>, ^^>-^(850) 

<116> ^A>«.(850)^ ^7l ^■I^j-^(830)<^1 no]^^ 7]^S. B^H a3^7> 

^11 A]^ ^o> s^^o) ^1-^ :^l>a:^4. ^ ^Alc^lollA-l 

^fllil ^^^1 ^5^^ ^Tflofl ^^^^^r^-. olll. l-T^, ^V7] J^7117> 400 

g ^^1 950g ^folol^, ^7] -S^^H^ ^^M] 175-E.01J7, ^7] A^^s^ ^7ll7> 950g 

'^l'^ 1500g ol*}<5li^ -^7] 41 -S-f-^ife -a^l 180:£ o]z}, 
<117> ^1-71 ^^^(870)^ ^£2:^^^V(871), 7]-.iiW]]#^^(872) , ^-g-^;^fl (873) . 

^^^^^1] (874)1- 5L^t!:t:f. 
<ii8> >^7] <a^-^(810)^ ^l-y^^^ll- ^(0N)^l7l^, ^7] 01-01^(840)^ 9l7}^ 

^^0-* ^^^^ ^"?J-/^£ ^^1^(861)<^1 'y7V*V^ 

^'a^'a-^ s^i^H, ^71 ^^^(820)^ ^;^> ;^i^7i(82i)i- ^7m^]^v^. atb, ^ 

^^flttlofl tfl^£|<H ^H^Ai(823)S.-^El ^^^flwl ifl^o^ ^7] ^£1- ^^*>c^ 
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^1-^(830)<^1 ^Alo)] ^<a-/^j£ aAl«(861)«^l ^£1- S^mcl-. SJB^ :^}^S. 

<119> o]9\. ^O] ^^^^ ^^7]7\ ^7]slt^ ^l-tfl^^l^i, ^5^1- 47] ^^fiA^, 

(821)011 #^*^T:f. ojo^^i, <y^a.(8io)o| 0.711^]^^ ^i^^>^, -^-^l ^H^(840)^ 
Al^V^Tll SAl«-(862)l- e]^ilBAl?J4. afe]-Ai, ^^-7] ^y^H]^?! (821)o11 ^1 
^-g-7l7> ^Hflo]o]l£ ^7] Al^>/^7ll 5Al«-(862)^ '^^(O)^ M-Bl-vfl 

^. ^}^7.}7} ^7] n^^7](821)<^] ^5^1- ^<^> ^7] ^7,}^M7]d\] ^^^^^ 

^7117} Al^V^Tll SAl^(862)o11 SAmq-. 

<120> ^V7lfi)- 3}-;^^ AS. ^3^2^ ^7117> ^1^5)^, A>-g-^>^ ^^^^^ f-'S^B]!. 

7flW^^U, 7^1^-g-7loll ^71^ >>3^1- ^7] ^<a7H^o]l :^og^VcV. , ^7] ^SJ^B] 

7]- 7fl«j-Sl'a ^1-71 7fl 3^17^-^1^711(824)7} oil- 7j-xl*Vo^ ^J-71 7ll 3^1 7j-^l ^7ll (824)5.-^^1 ^> 
7ll«J-Al:£l: e^lS. ^7l i^>ol^(840)^ ^7l ^^-^7lll- 4^Al7l7fl ^4. 
<i2i> .^V7i 3l-:^:^7H<Hl ^^><^ :^5j^flHl5l- 0^^^ :f.<y£oi§ ^vwj-o.^ s.o^ #e]'^, ^ 
7] ^"^71.01^011 ^og^ ^j-^ ;gA>;5l 1^^^ nl-E} ^1-71 tiflia ^l^m<Hl ^A^€ ^'a^ 

<122> >y-7l 3^1ifl^V^, -^7] 7lli^m^l-f-7ll7> O]^ ^^1 ^1^^^ 

1- p|-ol^(840)-^5. ^^7] AlJ:^ ^Ai^V i3>ol^(840)^ ^'a£c>l7l- 

3^H*>£^ ^71 ^^^;^111- ^^Al^4. 
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71 ^>ol^(840)^ ^1-71 ^^^-^(810)^ al]o] ^o^^]^^^] -g-(ON) A]^^ =^>otV 

Al-^^l-oj ^^6^] o^^l-o^ ^i^^lS^E^ ^(ON) t^^^W ^5 

a^l-?-(862)o11 cq^i^eflo] ^Vcf. 

7> ttl^(nl£Al)^ -y^srl-'S, ^71 n>ol^(840)^ # ^^^fi^ ^7ll# 

^m/^7fl S^l^(862)ofl SAl^^nf. 

^, ^7l 4^1^(840)^ ^}^7.}7} <a^^(810)2l Al^^:^^!!- 

^ ^^1- 'iKi^V'^ ¥2?Al7!^ ^]^t}7\] €4. <5l«fl. ^7] 1^1-01^(840)^ ^7l Ai^i- 

^^^17> 4*5)01 ZI S^^o] ^^^V :^o]l n ;^^^J-b:>S^ ^01 

o]^]iJ. ^BflollA-l A]-g.xf7V ^J-71 <y^-^(810)^ tHl-(nls.Al)^ 4:^ 

^I7l7ll S]^, ^7] Pl-Ol^(840)^ 7:\^^% 4^71^ ^ ^l-§-«^# ^'a-/^£ S^l-^ 

(861) ^m/¥7fl SAi:f-(862) ^ o^^^ ^ ^o^] SAltVcf. 

^7l 4<^1^(840)^ ^1-71 ^^M] ^71(821)7]- Til^tt ^5¥^ -^71171- dt^ ^ -^Tl) <^1 
1.5kg^ 2:3l-^>7fl •^l&jT.flAfl^^ll- X\:^/^7]] SAl^(862)ofl SaI^Vji cl-^ 

^«SAl7l^l ^711 O]^ 4^ ;g o.,:,!! ^A^^4l7> ¥el*V 

711 4f-sl^ «cM^V7l ^oiq-. 
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<i28> ^V7l «y^^(810)Sl ^-S^ ^^ n]^^ ^S^^ ^^1- 

(860)^ Aj-Efl SAl^H(863)<^1 4^711 SAl^C}. <a ^Ajo^l^ ^1-71 Aj-Hfl 

^H(863)^ 37112] ^A^sl^H ^-^i:tl, zl-zl- A^^o] ^^6\] ul-el- ^A^^l- 

(GREEN/BIG/NEW), ^^VzLf- (MEDIUM) , ^ ^A^::if- (BROWN/SMALL/OLD) ^^€4. 4-8- 

-^1-71 ^1-Bll Hl€-^^ ^-11 Hf- ^ ^ful-l- A]^*}.!^-. A]-g-^>7> 

^■11 ^^1 ^ ^l-i^-l- ^^^>7l ^ ^7] SAl ^^(863)2] ^7l>a-^fl^ ^^^Hf- 

(MEDiuM)* s^i^}^ ^H7> ^(ON)-^s. s\o] $x^. ^^7] ^s^^ ^^o] ^ 

H7l7> tfl^flS. ^5^al ^ ^^7l^Vo] ^o> ^o] ;g 

^ ^^^a-Cf Dl cfcf^V -.;gol o^lcl-. 

<129> Aj.71 Aj-Efl A] in w^^^ ^^^<^] VC\.E} =5j5^lfH Ml^^ ^11 ^^^£71- ^1-^ 

AS. ^l-^€4. ^ ^AHlS >^l-7l ^^^^ ^-f^ Aj.71 ^A^zif-O.^ ^ 

^Slfe ^^^4 ^ ^^^1 6£ ^^-^^£71- ^711 ^i^^S\o\ ^4. o]^ ^V7l 

^^-njlf-o] 3.7]7} 3.JL %o] ^o] %^S\o\ o^o] ticf ^o}o]:xl'?> 

<i3o> a*v, %7] <y^:^(8io)^ ^^^n ^y^A"^] ^J^^ 4^ 

^» ^^1- ^ ttl^jO^Ai, Aj-Elll- 1 01.^0] cl.;^ls v+^d-. ol ufl >^7l ^ 

^1^ ^^V7l- tS^^^ ^3-^1- Al^Vo] ^ol^l^cl], o^<ms ^71 ^VBfl 8 ^ ell 

#ei ?l3l]olD^ Aj-7] ^o. ^Ve)1 10 ol^l-^ <^l^HBllih ^151014. 
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<i3i> ^7] ^^^^ Aiiflui^o. A>-g-^H "^^^ ^:^» ^^^>^ i^:i#eflol^(860)sl 

<132> ;^].:^s.= oilAl ^1-71 Aj^]-/:^^^! ^7] n>o]^(840)^ ^<>]^i822) 

^/^£ SAl^(881)^ ^l^V/^Tll JLAi:^(862)oll S^l^V^L, 

^^^1^1^ ^1 l^*^^fl(873)'=Hl 9l7}t}c^ ^^Sl^ ^ ^5]^* 

iEcfls. a>4^>:£^ ^7] ^^^;^fl(873)^ SB] (Reversible motor)SAi 

^^«o>*j= mL^^S. ^^*>7l ^«H. dx^^ ^91 

^oM -2.B1<H1 ^m^rH ^7] S.Ei7> tVcf. 

^1-01^(840)^ ^>7l £&|7l- ^j^l^V^a ^cfl«oHl=^S. Al:^> ^o]. ^ 
7] S.^]c^] ^l^^cf. 

Stioll ^^£1^ ^mtVx:]-. nei'g :E.5j^^t^l^ ^AjcHi ^^f*^ ^1^ 

c1 sj^ t!: ^ ^^]*>7ll €4. ^7] ^^^^7} ^^1^>^ T^>ol^(840)^ «]:Al;^l«J-^o.^ 

^7] a.Eil- l^^V sl^^V:^^ ^ .^71 S-E-^c^] ^^ii^i ^V^s:H 
^>7l :E.^^flul7]- ^^^1^>£^ tb^-. ^7] B.^^^^B]7} ^7] d1-o1^(840)^ a] Til 

^7] 2.E11- ^l^Al^uf. 

<134> ^7] 7l#^ W>^^<^1, ^7] B.^^^i]7} ^«fl ^ ^^^^ 
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(871) ^ ^^S. O]^o]:^ 7><i^C]-o] ^V^^^|.;£S. ;^^o. o]7].«].4, 

<135> £ 11^ ^ i^i:go^ ^Ajo^lo]! SAltb ^o]c|-. 

<i36> i£ no. ^^^>ig^ t'>cl^(200)<Hl ^J:7i- ^ 4 

<137> A>-g-;^>7> ^^7^2] 4^7] Bflia<^l ^^^15]^ ^^^^€^1 ^^^1(301)* ^l^s]- 

^ ^7] ^-lEi^^l i^^l(301)S-^B] ^-lE^^^l P>ol^(200)^S. 'a^tl-l^f. ^7l 

^^£^€^1 ^^tb ^>^1^(200)^ 4^ 3^^o] ^ ^^Ei^^# ^-^A] 

<138> ^7] ^^Bl^H ^^2-Bl(300)^ wl^v^^^l(320) ^ «flBlel(310)5q- <^ 

-f , €^7liq ^^7]s] ^igofl -t^jsjo^ til^>,o] ^1(320)^ ^^^1-^ wl^v«i]Eiel 
(310)S^E-1 ^-^o] ^7] ^]B\^E. ^^S.BU300)S. ^^5l<>| ^^^flw^ i^^<^l 1-^ § 

<139> .g.7] >,o^^](l40)^ :E.^^fltHS.-¥-Ei 'ir^^S]^ a5^^;^o. ^i^^].^ 

4^ # ^^-g- -§-711- wfliflia, n>oi^(200)AS. .$.#>»0^« ;$i^*H, 4^1 ^7l 

^ -§-711- 77]^^ ^7] Pl-cl^(200)-^S ^^^Jll- ^7] SL^r^S.^: 

i^>^l^(200)^ =3j^^wl^ 2l;d* ^^^l^l^U. ^^7] ^^^^1- i^l-<^l^(200)^ 
^Ej^flH^= x:^x\ ^^Al7l£^ ^^-¥-^l](26)<=>ll ^n-^ ^l^t!-4. 
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^11 ^ ^12 ^£^^i(501. 502)^ i^^^l ^^S\o] oxo] B.^^^^ ifl«-o:i 

^7] ^£ ^ ^£1- z]-z]- >H]2 ^-£^dl^i(502)^-¥-Ei ^S^^ 

^>ol^ (200)^5. ^^*>^ ^^^<^1 tfl-§-*>^ ^^5^1 >a-7l 7>«i-^(400)<^l 

^]^^^ ^■W-%=* ^l^tb^. 

^^1-^1^71 (900) oflA^ ^J^o^ ^711* D>ol^(200)<Hl ^^^H ^]^^^}^] 

711 M ^11 ^ ^^7] ^5^0)1 ^o] oj:ol ^^i^B.S. n>ol^(200)^ 

^1-71 <y:^ ^-^'Hl ;^l^^r>7l ^1^ ^91 ^^El^SOOO)^ ^ 

(401, 601)0] -^aV£]o^ oicf. ;^ll ^ :42 ^5.^91(401. 601)^ ^>7l ^^^^B] ^ 

^fl^ ^-g^^i^l^ 7>^-^(400) ^ <a^7l«^l vfl^ 5)c>1 :^ 

^^^5^1-^ 0^711- «^:i^l7l7l ^ ^> <?li7l 7><S7l (600)<^1 ^^^1^^ 

^^E-1€%1 i^^l7l- ^H(OFF)^ ^BfloflAi 3j,.;go^ ^^3^^^.^ ^:)El€%1 

i^^l7V ^( 0N)£lo1 #^-^ol ^^3^11^, pVo1^(200)^ ^ ^12 ^ ^-g-^^KiiO, 
120)# ^^Al^^^ A^^^ ^^^1^4. 

^ ^2^- ^l^H P>ol^(200)^ ^■&^^fl(26)» ^-^^l^q ^^j^^tH 

7} ^^^^ 1-1^ «^«J-*J=^S. 5]^§>£S. ^|.o^^ ^g^7} ^7] 
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-§-7] oil ^}<^]^(i200)^ ^l^^aflolo^ ^^-^^1](700)# ^-^a]^ 

S. 12a S. 12c^ ^ ^^S] ^Alc^jofl tc|.^ 

"Un^^ ^(0N)*>^. p><^l^^ 917}^ ^^^>:ii ^;^> 

^711 ^:^ol ^M.^ A^^^ ^^^3X) ^^7l i^^S. ^^a^Vyl -^71 ^^f] 

^t]:. ^J-71 711:^1^1:^011 4el- ^^^7l]7]- ^^1 tb^KSe, S8). ^i-7l 

^fl7> ^-^5^1-^ iJH^S. ^5^7> ^<a^cl-. '?>^ ^5^1- cl ^71-^1- Ji;^l- ^1-^ 

^7l-*l-Ji;^> ^S^^ -^711* ^ ^;^1 S2 i^^l S8# ^^tt^CSlO). ^ 

7m ^5-T-5l ^Tim ¥^*H ^M^^ ^-l^^*^! ^a^^t:]-. 

» ^^tbcl-(S12). ^>^a3^ cilolEi^-f-Ei ^^2] ^ ^^ej^t^^ 

-ar^M. ^-s-fiH^ ^B^^i^v ^ ^B]^£7> A>-g.^Hi 'a^^^csu. S16). >a-7i 

i^^l-'^, ^^7l ^7l ^S^9] ^S. ^, ^1-71 ;^ll I^X] ;^]4 €^^-E<^l ^]d\ 
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^>-§-^Hl ^^}^ ^l^/^^^l ^^^V^ ^#7]^ ^^^7fl 

^ 7l-<a^ci.oi] ^t^^tVcfCSlS, S20). 

•asj^ ^"^-^1 ^>\d '^ii- i-'H ^-a-ticf ^o^o] oio^isiig 

^flH] xfl:^o^ ^iE7> ^<a-<a nfljyii:]- ini>s7ll ^-^^B-S. ^£7> ;*fll 

t:1-(S28 vfl^l S30). ^^^^ Al^fo] ^oif^j-Tg ^7] ^7] ^£1- <y^^ ^rii^l ?14(S34) . ^ 
7] -^71 ^£1- ^^uiefi ^T-7l 7^1^^ ^S. ^7>t}-cf. rcl-e^-A-^ >^j-7l 

^5.7> ^12 €^^£<^1 cfAl ^7] ^:£» ^^A]^ -^ov -^^]Ai7lT3^, ^1 

^o] ;§3lf^>ig ^7] ^7] ^iE» <y^^^ ^:tAl?14. 

^iE7> 3 ^sf^m^^l o^«-» ^^t!:t^(S44) . ^Bfl7]- :^-f ^> 
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-y-Efll- 1 ^Tjl tfl;^l 12 cj-T^l^ x^^o] ^7)17]. ^o>^^^ Al:^ol ^c>:|;<lc^, 

St!-, 8 ^7^1 ol^VoijAi^ ^e^^fla] ^£1- ^V^Al^i:f(S42). -^^^ 8 ^Tjlo] 

» c>jt^ Cl ^^aIt^ 7l#ol ^VA5^>£^ >g-7l 4^ ^Efll- 12^ 

7> 3 ^4^>^ ^^^^Hl ^^<=>ll^i ^l^^m 7>^^^^ -$.^^Vcf 

(S44, S46). ^7] ^5^^i7> ;^13 7>^^^^ ^>7] = 

^^flWl Ifl^o^ -y^H ^S^'&S.^ ^I^^^S- ^J-^tVcf. o]^ ^^-71- B}^ 

^-f S40 ^^1 ^Tfl S461- ^4tb^-(S48). ^7] 1^-711 S48oilA-l Aj^o] ;g 

^V^l^^ ^^Bl€^l ^^^17> ^^t!:4(S52). ^7] ^:iEi^ 

^. #^^01 ^ss]^ ^-^^1?^ 
(S56) . 

-2-^(0pen)^>c>^ , ^7] A^-^7> ol^sq-ololofl o^§>a^ ^^*>o^ ^^.7] aflf^^^ -f. 
^^^^tH tbi=f(S58, S60). 
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1^-^31 £Alt!- ^5fl^ (a)^ ^^^flH^ tfl«-o:] :§-7] ZLBfli 

(b)^ £^1^4. 

^ ^Sl-ofl ic|-e^- ^Sj-Alflcf. ^Tj] "H] ^S. 

^e1lH(b)» ^a^^V^a, ^11 -S^^£.<^1 £^*>^ ^<?> :e.^ iflofl ^-§-^ ^j^ofl ^ 
^-^t!:!^. ^^^^ ^ <a-^A]c^loi]A-]^ ^V7] ^-^£oii £^5]-^ A]:^^ 

* ^^^1<^1 ^11 ^^B]^£^7>^1 f^7H^cf. o] .^71 ^^^fltH vfl^S^ ^7l ^S. 

S. nEflH(a)<^lA-1 al^ ^^-7] ^<a-ti>a- -i-t!- a1:^V ^^^^ ^x\^ ^o.^ 
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3^(crack)ol ^^S^^S. ^^^^^^ -§-7l^£l- a2 ^91 -B-^l^l^^f. ^^7] a2 

^ A>-g-7^H] o^^l-Q^ ^ 7>^s:H. 7l^^<y -g^a:^ Cf^ lofl Sltt^^f. 

^1-71 a2 ^9}^ Aj^Vo] ^jz]-^!-^ s-Tg A^^] ^£1- xfl^cf. 

<163> [^^Al 1] y^=0.1(xA-400)+20 

<164>y^: Al^V(^) 

<165>xa: -^5^^711 (g) 400g =XA =1500g) 

^£ <^1» 1-^ 8S. ^^S. ^^tq-. ^^^^]^ ^-g-^ p>^lsi- 

3.B.0] ;g-fo11^ <a^tl: ^-lelAl^oi] tc).e)- ;^13 ^^^]:^o] ^^t^t^ , 7.}^ 

^^91 ^-f^l^ ^}-%-^}^ ^g^<^l €^ 4^ ^Efll- i^^l 12^;^!^ ^^c>| 

4^ ^1^^ ^^t!:^. ^}^S.:Bo1]Ai ^^^^ 9^^t}^] .^^^ 8^7^1^7>;^1 ^ 

<167>:£^V, ^]3 ^^e]^7ll<HlA^, ^^^71- ^^6\] ^^^}:^] o^S.^ ^7l 
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^*>^, -g-^^ vfl<HlAi uflr.>Cf AV-g-^>7> ^Bfll- ^l^jq-C): 

^4^1-71 ^^H, €-^5^3E| ^^7lo]l ^^}^1^7l# ^^^*H ^7fl<^l 

^^*>^ Jl471- $It:f. JZB^Jl, ^S.^ ^iB^oflA-l ^-^Ss}^ -i^ol ;^l§P>cf ^}c]7} olo^ 

<^ ^1^^ ^S. ^ J^ej^flu^ vfl« ^£71- :lH1 i^^S^ ^£<H1 ^ 

^l-^c]-. 7l]cf7>, ^^<H] 4e^. ^o. ^^^^ ^|.^o. ^^^^ ^^^^ 

4^ Aj-Hfl ^ 40. ^^^^o. ^ o;^^^ ^^^^ 
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^S^m ^-B-^M ^^V B.^ 

^^7l ^5:^0^ tq-e^^ ^^Vy] a^-o^ ^^£7]. ^-^^^ ^^^e}<^, 

^7l ^S^S^ ^£71- Till vfloil ^7] ^^^£oil ^, :^]2 a]^ 

^^^^l-^ ^* ^^1-2-^ ^^7]S\ ^^7]. 

2] 

^1 1 9X<=>]H. ^7] ^^^^ ^^7]^ 

^7] ^S^^ ^711, ^71 ^S^^ ^7] ^^^S. c-HojEil- :^i^J-^>i^, ^ 

7l ^3^^ ^ ^■1^J-^>7l ^^V ;^-l^V^; ^ 

^1-^ €^7l3Xl ^^71. 

31 
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^oM ^-lEi ^^1- -^^H #^ ^^oj] ^^s:>7] ^^^^tH^ 

4] 

^7l «y: ^cfo]] ^^7^^ ^w]^ ^o]^-^ s^^H ^^^^'H 

5]JL, ^ll A]^ l^O^l <^HJ-«J:0.^ ^ ^^^1S>1S, ;^12 ^<^] 

S]^^ ^ ;^xl§>i£S. ^Hl^lSlT^. >a-7l 'a«J-*j= ^ Bj-wj-^o] i]lttie>o^ 3l:^3:>£ 

^ :^]o]^}^ ^^-^^ ^^^^ ^^71. 

5] 

^1-71 ^lE^S ^^^^ ^^71- ^7] lflYo1]A-l 4^ JI).^CH1 o;^^ ^^-o^ 
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^V7l v^Z^-^cf o. ^v^^ ^fly^o^ ^y^^^ ^^Is-H ^7)1- vfl^S ^^*> 

t!- tifl^7l» i^^H ^7] ^2]-^^^ >a-7l ^5-^0] Jlf^o] 

^^1-^ ^^^^ ^^71. 

i^^^^^ 6] 

^^7] Wfl^7l^ "a^uzf *<y^^w.E^ ^^jo^ 7leln>^ <^1^*H ^fl-iSll^, ^7l 
i^i^^^ 7] 

8] 

^1 7 %H1 7l->iyfl#^c]-o. 

:B^^JiHS.^E-1 Hfl#Jg <^7ll- ^^Al7l7l ±c^7] ^ 

^7] 4l<?^7lS.^B^ ^711- tifl#Al7l7l ^t!- <a*# t:-! i^^l-^ 

^1-^ ^^^^ ^^7]. 
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^^tb^ 2]-^^>^ ^ 

«fl#^l-^ :il^7ll- i#eH T^^^S)^ ^^^S. ^^Tisq ^^7l. 

101 

^1 6 ^1 7 ^c>^>««i, >^7l ^'?!7l^ 

^o^^ ^ ^1-^ ^-^^ ^7] ^ tifl#^^ oi;i5]£^ ^ ^] 

2 

^7] ^ ;5ll2 lfl-^?llol:±: A>ololl ^7] ^ :i^S.^B\ ^7] ^ 

?flol>^ A>olo11^ ^<^^^^ ^m^}^ t}^ 4^71. 

111 

^1 8 Sfe 9 SZ'H^i, ^1-71 i<a7l^ 
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^l-^^l- 7fl^Slal. ^l-^^oll^ WH#^^1 ^^^^^ ^7] Wfl*^ ^^<Hl^ 

^^7> 71]^S]J1, ^V^ofl^ nf^7fl2] -^<a^o] ^>^^Slci, ^7] -B-*^^^ ^€<^1^ 

[^^1]- 121 

^1 1 ^1 2 %l<=>1^i, ^^^^ ^^7]^ 
^^7l. 

131 

^7] ^^^^^ 711^^ z^-£S ;^A>;^ o;^^ i^^, ^ '^#'^1 ^'^l 

^^^^^ 91^ '^^^s. ^7] #0] ^A^^ c^^flu^o:| <^^oii Jl^^ ^ 
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^ig^ ^cfo^ ±^o^ ^^jofl ^l-3hSlc>1 >^7l ^^T^ttlSl 7fl3^1ci^^# :?}-xl^> 

^^51^ ^^AS ^^^^ ^^7]. 

[^^^J- 14] 

^7] <a^oll ^^13>P^, >^7l ^3£7> ^£<^ nfl 

^>7l ^l-cj-o]] ^^1*V -g-71^ x:9^<:Hl ^o] wj-^to.^ ^^1^><^, ^^7] ^^^^ 

^^^^ Wfl#^^* Ei i^^l-fe ^^10.^ ^^7l. 
15] 

^7] B.^ §>^o1] ^^l^H ^7l ^^tHol] El-^^ Bfl#S]^ 

^V7l ^J-^o^ ^^s^m ^^ri.; ^ 

^7] ^ 5l-f A>ol^ ^ O^-, ^4 ^ ^^1*> 

^7] MV^iS] o]^ o^«.» ^^1*}-^ ^^il- E-1 JL^srH 

^^i^^ ^^^S. ^^^^ ^^7l. 
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[^^^^ 161 

a-1) ^^^^ ^J^^ ^7111- c^Tj); 

a-2) A>-g.^>ofl o^^> Aj-Bfl ^ ^VHfl ^ ^d^slSi^^l 
; 

a-3) ^7] ^Til ^^7] ^ ^7] 4^ >y-Bl]7> a.-^ Si^s]^! 

^i^J-^ -^Tllofl n^B]- ^-.^^^ ^^V^m ^711; 
a-4) ^7] HBj-fltH ^-§-*H ^^^*>cx] ^7^1; 

a-5) ^7] ^5^3] ^S7> ^i^^Aj^V tfloil >^7l ^11 ^^^£oil £^^>£^ 7]-*> 

a-6) ^J-7l A^-^^ ^i7> ^7] ^11 ^. ^12 ±^i^^7d ^1^^.^ 

[^^^*o> 17] 

^7l ^] 16 «J-o11 ^o^^i, ^1-71 wj-^^ 

a-7) ^7] a-2)Sl ^34 ^7] ^efl ^ ^7] ^ ^>u)-7]- ^ 

^€ ^7] ^i^^ Aj:^ ^711, <a^^ ^7] ^Efl ^ >^7l 4^ >^Hfloll 1451- 

^11 €¥^£1- ^7^11- i^^}^ o.^ ^^tH^x) 4^71 

I^^^J- 181 

^0^7] ^1 16 «J- £E^ 4^7] 17 -^J--^! Si^lA-^, ^7] 
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b-1) di^^ m -S-^ ^^^^ 4i «d-%i=o.^ ^^^^1^1- s\^^]f]7] ^tb ^^1; 

b-2) ^7] ±^iS] ^11 X\7j-o] ^V7l c^^nt^c^ ^;^ol 

b-3) ^7] 7fl2 Aj^o] ;gj2^^ >y.7] c^^fly^o^ ^;^ol ^^e] i^^i^, ^^7] ;tll2 

^l^H ^4^>^ ^£71- ^s. o]^}<y\p] oc^y-^ ^^^>^ cjt)]; 

Til 

b-4) ^7] b-3)S] ^cl- >y-7] A^-o^ ^^yy ^-^S. ^5ll-*>^, ^1-71 

b-1)^ ^«53r>^ ^^11- ^^1-^^ €¥^51] ^^7] >^]o]^^ 

191 

^1 18 ^1-71 ^^^^ 

b-5) -^1-71 b-3)^ ^32]-, ^7l ^12 Al:^ol ;g4^>ji ^^Vy] a^^o^ ^3^7]. 

b-6) ^7] ^^^%V]o\ Sil^«J-^ofl Itfs} >^7l ^5-^71- S.o]^ ^^oll ^^1^ 7fl3^]^c}.^ 
b-7) Aj-7] ^^a^] ^^]^ ■%-7]^ tfl^ofl ^o] wj-^to.^ ^7l 7fli^1 

[^n^lh 201 

^1 16 ^] 17 1}-<H1 SZ^A^. ^>7l tij-i^o. 
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B^^^B] tfl^o^ ^7]7} ±c^7]S. t}7] ^Tj] ; ^ 

c-2) ^7] ;5il2 dti^ Aj^o] :^Ji|-$>iS, >a-7l 'gsfjs^ ^^1* 1=1 S.^ 

211 

^1 20 ^o:iAi, ^oM ^^1 c-1)^ 

C-11) ^7] ^c^-o^ ^^1^1 ^^1^ ^^Jffl^ ^7]^o^S. 

^^^^ A]^ ^Oy^^ CJ^]; ^ 

C-12) ^^^fltf|^:^Ei Hfl#£]^ ^71 # ^V7l 4i^7]cHlA-l o^4iAl7l^ 
[^^*J- 22] 

16 iJ- ^1 17 «J-<^1 >a-7l a-6) ^ 

a-61) ^>7l A^^7> ^1 1 ^^^:£<^1 s.^^ ^, ^]^^^ ^^12 -S^^H<^1 

a-62) >S-7l a-61)sl ^3}-, a1;?>o] ^ 2 JE^ # <^ 

:hi ^^^JL ^7] Al;g o.s.-f-Ei Aj^Vo] ^jT).^].^^;^] cx^y.^ 

a-63) ^7l cj^i a-62)^ ^i^)-, ^7] Aj^o] ^gsf^V^c^-ji ^ar^l^s)^, ^13^ 
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[^^^Ij- 23] 

^1 16 ^] 17 91'^^^, 

d-1) -^-71 m ^l^H ^^*>^, #^^^J-^l7]- ^^7>^*}: ^l-Bflo];.] c^«-l- ^ 

d-2) ^>7l ^7^1 d-1) ^ l-^^^^l7l- 7}^^ ^n^M. -¥-711 oil 

#^ ^^V^>^ ^711; ^ 

d-3) ^7] <a^V^ oj:^ J^^^flW^ ifl-^oll tfl^5]c>1 ^.^^ i|.^].o^ 
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